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SPECIFICATION 

[TITLE OF THE INVENTION] SURVEYING APPARATUS • 

[ABSTRACT] 

[Theme] Leakage light pas sing ^through the space between optical 
members to be separately disposed is blocked, thereby reducing 
an optical noise in an optical system. 

[Solving means] In a surveying apparatus provided with an 
optical system including a distance measuring means, an elastic, 
flexible light-blocking member 22 with which a space is closed 
is provided in the space between optical members 10 and 20 to 
be separately disposed among optical members that constitute 
the optical system, and the light-blocking member blocks 



leakage light 19 passing through the space between the optical 
members, thereby reducing noise light in the optical members 
and improving measurement accuracy. 
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[WHAT IS CLAIMED IS;] 

[Claim 1] A surveying apparatus provided with an optical system 
including a distance measuring means, wherein, an elastic, 
flexible light-blocking member with which a space is closed 
is provided in the space between optical members to be 
separately disposed among optical members that constitute the 
optical system. 

[Claim 2] The surveying apparatus of Claim 1, wherein the. 
optical members are a dichroic prism used to split 
distance-measuring light- and a received/emitted light 
splitting mirror that is provided to face the dichroic prism, 
and a light emitting element that emits a distance-measuring 
laser beam is disposed on one side whereas a light receiving 
element that receives reflected light that has been reflected 
by a target object and has been split by the dichroic prism 
is disposed on the other side, with the received/emitted light 
splitting mirror therebetween, and the light-blocking member 
is disposed between the received/emitted light splitting 
mirror and the dichroic prism. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a surveying apparatus, and particularly to a light 
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wave surveying apparatus for measuring a distance with a light 
wave . 
[0002] 

[Prior Art] Fig. 2 shows amain part of the surveying apparatus, 
which is made up of, like a general surveying apparatus, a 
leveling part 1 mounted on a tripod, a base part 2 disposed 
on the leveling part 1, a bracket part 3 disposed rotatably 
on the base part 2 of a vertical axis, and a telescope part 
4 disposed rotatably on the bracket part 3 of a horizontal axis . 
Further, in an automatic surveying apparatus, the bracket part 
3 and the telescope part 4 are rotated and driven by a built-in 
motor not shown, and can be operated remotely or automatically. 
[0003 ] The telescope part 4 has an optical system for projecting 
a measuring beam of light and receiving reflection from a target 
object, and includes a tracking means for detecting, 
collimating, and tracking a target object on the basis of 
reflected ..light that has been received, and a distance 
measuring means for measuring ~ the distance to the target 
object. 

[0004] Further, the optical system has a dichroic prism, -by 
which reflected light incident on the optical system from the 
reflection object is split into a waveband for visible light, 
a waveband for tracking, and a waveband .for distance 
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measurement, and the split measuring beams of light of the 
waveband for tracking and of the waveband for distance 
measurement are guided to the tracking means and the distance 
measuring means, respectively, thus colli'mating and tracking 
the target object or measuring the distance to the object 
target . 

[0005] An example of the optical system will be described with 
reference to Fig. 3. 

[0006] An objective lens 5, a focusing lens 6 , an erecting prism 
7 , a focal mirror 8 , and an eyepiece 9 are disposed on an optical 
axis O in this order, . and an optical means, preferably a 
dichroic prism 10, is disposed between the objective lens, 5 
and the focusing lens 6. 

[0007] In the dichroic prism 10, wedged prisms 12 and 13 are 
attached to the opposite surfaces of a pentagonal prism 11 so 

as to form a first dichroic mirror surface 14 and a second 

s 

dichroic mirror ' surf ace 15. 

[0008] The first dichroic mirror surface 14 transmits visible 
light and reflects infrared light among incident reflected 
laser beams of light, and the second dichroic mirror surface 
15 transmits distance-measuring light and reflects tracking 
light. A distance measuring means (not shown) is disposed on 
the reflection optical axis of the first dichroic mirror 
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surface 14., ' and a tracking means (not shown) is disposed on 
the reflection optical axis of the second dichroic mirror 
surface' 15. 

[0009] The tracking light and the distance-measuring light of 
measuring light emitted from the telescope part 4 are reflected 
by a target object, and, when the reflected measuring light 
is entered from the objective lens 5, the measuring light, which 
is infrared light, i.e., tracking-reflected light and 
distance-measuring-reflected light-are reflected by the first 
dichroic mirror surface 14, and the visible light passes 
therethrough. The visible, light that has passed therethrough 
forms an image on the focal mirror 8 by the focusing lens 6, 
and the formed image is again imaged on the retina of a surveyor 
together with the scale of the focal mirror 8, thus being 
collimated. \ 
[0010] Among the infrared light reflected by the first dichroic 
mirror surface 14, the tracking light is reflected by the second 
dichroic mirror surface 15, and the distance-measuring light 
passes therethrough. The tracking reflected light is emitted 
from the pentagonal prism 11 in a direction that intersects 
the aforementioned optical axis 0, and is received by the 
tracking means. Based on the result received by the tracking 
means, the posture of the surveying apparatus is automatically 
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adjusted so as to set the target object at the center of 
collimation of a surveying machine. 

[0011] The distance measuring means will be described. 
[0012] A received/emitted light splitting mirror 2 0 is disposed 
facing the wedged prism 13. The crosssectional shape of the 
received/emitted light splitting mirror 20 is substantially 
an isosceles triangle, and the apex of this triangle faces the 
dichroic prism 10 , and two surfaces between which the apex is 
situated serve as reflecting surfaces . A light emitting element 
16 is disposed facing one of the reflecting surfaces, and a 
light receiving element 17 is disposed facing the other 
reflecting surface. In Fig. 4, 18 designates a reflecting 
mirror disposed on the target object.. 

[0013] Distance-measuring light for distance measurement is 
emitted from the light emitting element 16, thereafter is 
reflected by one of the reflecting surfaces of the 
received/ emitted light splitting mirror 20, and is projected 
from the telescope part 4 onto the target object through the 
dichroic prism 10.. A laser beam of tracking light is also 
projected from the telescope part 4 at the same time. The 
measuring light is reflected by the reflecting mirror 18 of 
the target, object, and strikes the telescope part 4. The 
incident measuring light has its distance-measuring light 
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split by the dichroic prism 10, and the distance-measuring 
light is reflected by the other reflecting surface of the 
received/emitted light splitting mirror 20, and strikes the 
light receiving element 17. Based on the result received by 
the light receiving element 17, the distance to the reflecting 
mirror 18 is measured. 

[0014] It is impossible to avoid an. error of a. frame (not shown) 
that supports the dichroic prism 10 and the received/emitted 
light splitting mirror 2 0 and mechanical, optical errors of 
the dichroic prism 10 and the received/emitted light splitting 
mirror 2 0 themselves. Therefore, as shown in Fig. 5 and Fig. 
•6, for optical axis alignment between the dichroic prism 10 
and the received/emitted light splitting mirror 20, the 
received/emitted .light splitting mirror- 20 is required to be 
adjusted positionally with respect to the dichroic prism 10. 
For this reason, a space G is provided between the dichroic 
prism 10 and the received/emitted light splitting mirror 20. 
[0015] 

[Problem to be Solved by the Invention] Since the space G exists 
between the dichroic prism 10 and the received/emitted light 
splitting mirror 20 as described above, a part (leakage light) 
19 of the laser beam emitted from the light emitting element 
16 is reflected by the surface of the dichroic prism 10, and 
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travels around the received/emitted light splitting mirror 20, 
and strikes the light receiving element 17. The leakage light 
19 that has entered the light receiving element 17 acts as noise 
light against the reflected light for distance measurement 
reflected by the received/emitted light splitting mirror 20. 
A problem has resided in that the power of the reflected light 
for distance measurement that strikes the light receiving 
element 17 decreases as the distance to the target object 
becomes greater, and therefore the S/N ratio between the 
reflected light for distance measurement and the noise light 
becomes small, thus exerting an influence upon the accuracy 
and reliability of distance measurement. 

[0016] In consideration of these circumstances, the present 
invention has been made to block leakage light that passes 
through the space between optical members required to be 
separately disposed and thereby reduce an optical noise in an 
optical system, and has been made to allow a part of a laser 
beam from a light emitting element to be reflected by the 
dichroic prism in a light receiving/emitting part of a 
surveying apparatus so that it does not enter the light 
receiving element directly, and allow the optical axis 
alignment of a received/emitted light splitting mirror to be 
adjusted with respect to the dichroic prism. 
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[0017] 

[Means for Solving the Problem] The present invention is 
concerned with a surveying apparatus provided with an optical 
system including a distance measuring means , wherein an elastic , 
flexible light-blocking member with which a space is closed 
is provided in the space between optical members to be 
separately disposed among optical members that constitute the 
optical system, and wherein the optical members are a dichroic 
prism used to split distance-measuring light and a 
received/emitted light splitting mirror that faces the 
dichroic prism, and a light emitting element that emits a 
distance-measuring laser beam is disposed on one side whereas 
a light receiving element that receives reflected light that 
has been reflected by a target object and has been split by 
the dichroic prism is disposed on the other side, with the 
received/emitted .light splitting mirror therebetween, and the 
light-blocking- member is disposed between' the 
received/emitted light splitting mirror and the dichroic prism, 
thus the light-blocking member blocking a' leakage beam of light 
from passing through the space between the optical members, 
thereby reducing noise light in the optical members and 
improving measurement accuracy. 
[0018] 
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[Embodiment of the Invention] An embodiment of the present 
invention will be hereinafter described with reference to the 
drawings . 

[0019] Fig. 1 shows a main part of this embodiment, in which 
the same symbols are given to the same component as shown in 
Fig. 4. 

[0020] A received/emitted light splitting mirror 20 is disposed 
facing an incidence/emission surface 21 of the dichroic prism 
10 . The received/ emitted light splitting mirror 20 is disposed 
so that the apex thereof faces the incidence/emission surface 
21, and a light emitting element 16, such as LED, is disposed 
facing one of two surfaces between which the apex is situated, 
whereas a light receiving element 17 is disposed facing the 
other surface. 

[0021] A light-blocking member 22 is disposed between the apex 
of the received/emitted light splitting mirror 20 and the 
incidence/emission surface 21 so as not to produce a gap 
therebetween. The light-blocking member 22 is a highly elastic , 
flexible material, such as rubber or * foam rubber (foam 
polyurethane or foam isobutylene-isoprene rubber) . 

[0022] The received/emitted light splitting mirror 20 is fixed 
by combining the optical axis of the received/emitted light 
splitting mirror 20 with that of the dichroic prism 10 (see 



li 



Fig. 5 and Fig. 6) . The light-blocking member 22 has a 
sufficient amount of variation so that a gap does not occur 
between the received/emitted light splitting mirror 20 and the 
dichroic prism 10 even if the received/emitted light splitting 
mirror 20 is positionally adjusted for optical axis alignment. 
[0023] A laser beam for distance measurement is emitted from 
the light emitting element 16, thereafter is reflected by the 
received/emitted light splitting mirror 20, and is projected 
onto the target object through the dichroic prism 10; The 
incident measuring light reflected by the target object has 
its distance-measuring light split by the dichroic prism 10, 
and the distance-measuring light is reflected by the 
received/emitted light splitting mirror 20, and strikes the 
light receiving element 17. A light-reception signal is input 
from the light receiving element 17 to an arithmetic part of 
a distance measuring means (not shown) , and the distance to 
the target object is measured based on the received result. 
[0024] Since the space between the received/emitted light 
splitting mirror 2 0 and the dichroic prism 10 is completely 
closed with the light-blocking member 22, leakage light from 
the light emitting element 16 never directly strikes the light 
receiving element 17, thus improving the detection accuracy 
and detection reliability of the reflected light for distance 
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measurement of the light receiving element 17 and improving 
the accuracy and reliability of distance measurement. 

[0025] Although the blocking of the leakage light between the 
dichroic prism 10 and the received/emitted light splitting 
mirror 20 was described in the aforementioned embodiment, it 
can, of course, be applied to the leakage light between two 
or more optical members to be separately disposed. 

[0026] 

[Effect of the Invention] As described above, according to the 
present invention, a reflection noise in the optical system 
can be reduced, and therefore an S/N ratio increases, and the 
present invention produces an excellent effect whereby the 
distance measurement accuracy and measurement reliability 
especially at a great distance are improved. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. .1] An explanatory drawing showing a main part of an 
embodiment of the present invention, corresponding to section 
A-A of Fig. 3 . 

[Fig. 2] An external view of a surveying apparatus. 

[Fig. 3] A schematic drawing showing an optical system of the 

surveying apparatus . 

[Fig. 4] An explanatory drawing of a light receiving/emitting 
part in a distance measuring means, showing section A-A of Fig. 
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3. 

[Fig. 5] An explanatory drawing of optical axis alignment 
between a dichroic prism and a received/emitted light splitting 
mirror in the light receiving/ emitting part, showing an 
enlarged view of the main part of Fig. 3. 

[Fig. 6] An explanatory drawing of optical axis alignment 
between the dichroic prism and the received/emitted light 
splitting mirror in the light receiving/emitting part , showing 
an enlarged view of the main part of Fig. 3. 
[Description of the Symbols] 
10 Dichroic prism 

16 Light emitting element 

17 Light receiving element 
19 Leakage light 

2 0 Received/emitted light splitting mirror 

21 Incidence/emission surface 

22 Light-blocking member 
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